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Seward Highway to Glenn Highway Connection: Geotechnical Methodology

Executive Summary

The Seward Highway to Glenn Highway Connectiongxbjs being undertaken by the
Federal Highway Administration (FHWA) and the AladRepartment of Transportation
and Public Facilities (DOT&PF), in coordination tvithe Federal Transit Administration
(FTA), the Municipality of Anchorage (MOA), and U.Brmy Corps of Engineers
(USACE). The agencies propose to improve mobibiywehicles, transit, bikes, and
pedestrians in the arterial connection betweerstward and Glenn highways in
Anchorage, Alaska. The proposed improvements,refeored to as the Highway-to-
Highway or H2H project, would use federal transptoin funds making the project a
federal action. To comply with the National Envinoental Policy Act (NEPA),

an environmental impact statement (EIS) is beirgpared. This Geotechnical
Methodology report has been prepared to suppokigonmental and engineering
analysis for the EIS.

The purpose of this report is to describe the nuthbat will be used to characterize
subsurface conditions and evaluate geotechnicalrtiaZor developing and comparing
alternatives for the H2H project. Due to potenyiddirge cost and construction delays that
could be caused by adverse geotechnical conditibissmportant to identify potential
impacts early in the EIS process.

The H2H project will involve improving existing irgstructure and/or constructing new
transportation improvements in disturbed groundrerhatilities are buried or on

currently undisturbed ground. Considering the reatfrthe project and the geologic
setting, the H2H project geotechnical issues witlude locally challenging soil
conditions such as soft or compressible subgradedlow groundwater or abundant
surface water, permafrost/seasonal frost considesatslope stability issues, and seismic
conditions.

The H2H project concept alternatives will likelgterse a variety of landforms;
therefore, a variety of geotechnical hazards atieipated including soft or compressible
subgrades, settlement, drainage, shallow groundwetst-susceptible soils, possible
permafrost, and seismic issues related to liqueiacseismically induced compaction,
and slope stability.

Geotechnical data gaps exist that could be critaratonducting a thorough evaluation
of reasonable alternatives including the curreatigdwater levels, groundwater flow
direction, liquefaction potential, whether enviroemtal contamination is present in
previously developed areas, and whether permafgsesent in previously undeveloped
areas. Addressing these data gaps will likely medimited field studies to monitor
groundwater levels, evaluate subsurface condiiizeisading measuring ground
temperatures in areas of potential permafrost,pasgibly limited analytical sampling to
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confirm the current conditions of portions of algent alternatives near known
contaminated sites. The data gaps would have fiidsbto determine the technical and
economic viability of portions of the project widrge structure loading or depressed
roadway sections.
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1.0 INTRODUCTION

The Seward Highway to Glenn Highway Connectiongxbjs being undertaken by the
Federal Highway Administration (FHWA) and the AladRepartment of Transportation
and Public Facilities (DOT&PF), in coordination tvithe Federal Transit Administration
(FTA), the Municipality of Anchorage (MOA), and U.Brmy Corps of Engineers
(USACE). The agencies propose to improve mobibiywehicles, transit, bikes, and
pedestrians in the arterial connection betweerstward and Glenn highways in
Anchorage, Alaska. The proposed improvements,refeored to as the Highway-to-
Highway or H2H project, would use federal transptoin funds making the project a
federal action. To comply with the National Envineental Policy Act (NEPA),

an environmental impact statement (EIS) is beirgpared. This Geotechnical
Methodology report has been prepared to suppokigonmental and engineering
analysis for the EIS.

1.1 Purpose

The purpose of this report is to describe the nuthbat will be used to characterize
subsurface conditions and evaluate geotechnicalrtiaZor developing and comparing
alternatives for the H2H project. Due to potenyiddirge cost and construction delays that
could be caused by adverse geotechnical conditibissmportant to identify potential
impacts early in the EIS process.

1.2 Contents

Beyond this introduction, Section 2.0 provides aareiew of the geotechnical
conditions likely to be encountered by the H2H pctj Section 3.0 addresses existing
data sources and possible data gaps; Section ddatizes applicable guidance,
regulations and standards; and Section 5.0 desdtigegeotechnical methodology that
will likely be employed to characterize subsurfaoaditions for geotechnical design
studies.

1.3 H2H Project Overview

The proposed project is identified in the Anchoragag Range Transportation Plan
(LRTP) (2007), which was adopted by the policy catter of the Anchorage

Metropolitan Area Transportation Solution (AMATShe development of the LRTP
included extensive public involvement and studgxikting transportation problems,
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planned development patterns, and transportatiedsi@ Anchorage, which led to the
identification and inclusion of the H2H project.

The H2H project proposes to improve mobility fohiges, transit, bikes, and
pedestrians in the arterial connection betweersStward and Glenn highways. The term
mobility is defined by FHWA as “the ability to mowe be moved from place to place”
(www.fhwa.dot.gov/glossary). In fact, it is FHWArsission to “improve mobility on the
Nation’s highways” (www.fhwa.dot.gov/mission.htmhhis “ability to move or be
moved” is not mode dependent but applies to autdeslransit, pedestrians, and
bicyclists. According to FHWA, mobility can be measd in terms of “travel times, level
of traffic congestion, or duration of congestion+edlwhich focus on how long it takes
to get from place to place” (www.fhwa.dot.gov/emmviment/cmagpgs/amaqg/
03cmagl.html).

The H2H project improvements are necessary to adarapacity, travel demand, safety,
system linkage to major destinations, and freigbbitity on the existing Seward and
Glenn highways, which are part of the National kgly System (NHS) and are
designated as Interstate Highway Routes. These Mtt8s provide access to major
employment centers in downtown and midtown Ancheraigd to major intermodal port,
rail, and airport facilities. The Seward and Glémnghway routes are divided highways
approaching the downtown and midtown areas of Aragp@ The routes then transition
to urban arterial streets with connecting roads §ghts, and commercial and residential
access. The urban arterial segments of the rougesharacterized by high travel demand,
congestion, and safety issues caused by traffelsahat have exceeded the capacity of
the existing arterial street network. Figure 1-dsgnts the general project area.
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Figure 1-1. Project Area

2.0 H2H GEOTECHNICAL ISSUES AND TOPICS OF STUDY

The H2H project will involve improving existing irgstructure and/or constructing new
transportation improvements in disturbed groundrevhuilities are buried or on

currently undisturbed ground. Considering the reatifrthe project and the geologic
setting, the H2H project geotechnical issues witlude locally challenging soil
conditions such as soft or compressible subgradtedlow groundwater or abundant
surface water, permafrost/seasonal frost considestslope stability issues, and seismic
conditions. Each of these topics is described &atgr detail below.

2.1 Soil Conditions

The H2H project will improve existing infrastruceubetween the Seward and Glenn
highways by eliminating at-grade intersectionsreate a freeway for improved ground
transportation. Although the route that will evealty be constructed to connect the
highways is still to be selected, much of the ierthat will be traversed by the potential
H2H alignments has already been developed forialtarcollector streets and
commercial or residential real estate. Howeverjpreary alternatives could include a
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bypass route extending through largely undeveldged south of Tudor Road to the

U.S. Army Reservation on the east side of MuldooadRand then north to intersect with
the Glenn Highway. Redeveloping the existing trantgtion corridors with new
horizontal and vertical alignment (project concaptdude possible depressed roadways
to address sound and aesthetic issues) will ligkerounter man-made fills and could also
involve soil and/or groundwater impacted by envinemtal contamination. In addition

to man-made fill, the H2H alignments will likely @unter a broad range of soil types
and geologic features including wetlands as showRigure 2—1.

Figure 2-1. Simplified Geologic Map with Wetlands

H2H routing extending north from the existing Sedvliighway could conceptually
follow the Gambell Street to Ingra Street corridad then turn east to follow Third
Avenue. This route will traverse across poorly &llwonsolidated glacial deposits
(typically a mixture of silt, sand, and gravelJuaium/colluvium (typically granular
soils), and former landslide deposits. These predamtly granular soils are generally
competent to support lightly loaded structures loadlew foundations. However, the
granular deposits are typically underlain by akhilay/silt deposit (the Bootlegger Cove
Formation or BCF) beneath a large portion of Anelger The BCF is locally soft and
may be prone to consolidation under increased oveen pressures or under heavy
structures. The BCF thickness tapers out in thyged rising up into the Chugach
Mountains east of Muldoon Road.

An H2H alignment skirting past the south side & FWOA Merrill Field airport would
likely encounter a sizeable Class A wetland andccalso encounter the solid waste
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refuse. Although not readily evident from the pobjarea map, the southern margin of
the Merrill Field airport was constructed over anfier solid waste landfill. Potential
alignments that traverse across the landfill waiklely be impacted by long-term
settlement and the need to provide landfill gagectibn systems.

An H2H alignment skirting south of Tudor and EaskMuldoon would traverse largely
alluvium and glacial deposits but would also end¢euthe Campbell Creek drainage and
several bogs with significant accumulations of oigand compressible soils in Class A
and B wetlands. Alignments crossing the greenlagltsdrainages with their associated
wetlands will likely have more extensive permittiggjuirements, and higher costs
associated with possible permafrost, disposal stiitable soils and importing structural
fill to construct a stable subgrade.

2.2 Groundwater and Surface Water Conditions

Groundwater depths and the local presence of suvfater drainages or seepage will
also be important geotechnical issues in determitiie conceptual design of the H2H
roadway and structures. H2H concept alignmentslikély require at least one crossing
over Chester Creek and could involve multiple dagancrossings of Campbell Creek and
Chester Creek if the bypass alignment is sele@edpage into a depressed roadway
section, if constructed in areas with locally stsallgroundwater, could require extensive
subdrains or perimeter cutoff walls to limit the@mt of seepage that reaches the
roadway. Insufficient application of drainage impements could lead to glaciation of
ditches or road shoulders as is commonly obsermezlibslopes on existing roads
traversing north-south across Chester Creek.

Groundwater intercepted by H2H drainage improveseatld locally be contaminated,
which could require treating effluent prior to disege into existing drainages. In deeper
depressed roadway sections, there could be inmrffielevation difference for seepage
to discharge via passive gravity drains and sumniispumps could be required.
However, if groundwater is shallow and/or drainéggures are comprehensive, there
may be a potential for project improvements to geamydrology in the water table
aquifer over large areas with uncertain consequendeese consequences could include
dewatering-induced ground settlement.

Aside from the use of grading or drainage feattwesanage surface water and
groundwater infiltration, the H2H project could@isvolve design to avoid flooding

within the flood limits on portions of the Chest@reek and Campbell Creek drainages
(See Figure 2—2). Except for isolated low lyingaarehown on the map, most of the areas
identified as a risk of flooding correspond witlettevely narrow bands associated with

the Campbell Creek and Chester Creek drainagesflddeareas shown on Figure 2-2
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also potentially coincide with loose alluvial defigeshat may be prone to strength loss
through liquefaction during seismic events.

Figure 2-2. Anchorage Flood Hazard

2.3 Permafrost and Seasonal Frost Conditions

Anchorage lies near the southern extent of areataiting isolated permafrost in Alaska.
Several areas in Anchorage that were known to aop&rmafrost upon early
development, such as the Dimond Mall vicinity, aosv apparently thawed. However,
numerous structures and several buried utilitiestracted in the 1980s in east
Anchorage were damaged by uncontrolled total afidrdntial settlement associated
with degradation of ice-rich permafrost. Massivelwgrd ice was encountered in 2005 in
Birchwood, Alaska where the Alaska Railroad waduwating conditions for possible
curve straightening on their main line track. Sarlif, permafrost was encountered in the
Fairview/Merrill Field Area in 2007 and an Eaglev®i, Alaska housing project
constructed in 2007 was damaged by subsidenceddiaice-rich permafrost. Figure 2—
3 shows the potential for permafrost to be encaedta the subsurface conditions as
compiled by HLA, 1979. Much of the area mapped hgyh potential for permafrost is
developed similar to the Dimond Mall area and pdrasa in these areas is typically
thawed and consolidated. However, routing the Hast ef Muldoon Road will traverse
undisturbed black-spruce bogs that are charadteaspermafrost conditions; therefore,
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this area should be carefully evaluated for thegmee of frozen ground below the depth
of seasonal frost penetration.

Seasonal frost and frost susceptibility conditionsst also be considered in the
conceptual design of the H2H project. Frost heankeseasonal softening of subgrades
are commonly encountered where frost susceptible @gpically silts and silt/sand
mixtures) are allowed to freeze in the presenceatér. The alluvial and coarse-grained
glacial deposits are locally non-frost susceptiil#eause they lack sufficient silty fines
for capillary rise of groundwater to the freezimgrit. Where frost susceptible soils are
present in H2H alignments, design of pavementsfamadations will typically involve
sub-cutting to remove frost susceptible soils gypg insulation to limit frost
penetration in critical areas.

Figure 2—-3. Potential Permafrost Distribution

2.4 Seismic Conditions

Anchorage, Alaska, is located on or above a tectplaite boundary that creates frequent
and intense seismicity. A well-known example ostgeotechnical hazard occurred with
the slope failures and surface rupture following @reat Alaska Earthquake on March
27, 1964. A potential H2H alignment transitionimgrh the Gambell Street/Ingra Street
corridor to extend along East Third Avenue wilMegese across former landslide deposits
(See Figure 2—-1) in a band of high and very higlugd failure susceptibility (See Figure
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Figure 2—4). North-south alignments crossing GfreSteek will also cross slope
deposits that have been mapped as having a higbitslity for ground failure.
Geotechnical studies should carefully evaluateeskipbility issues in these areas.

Figure 2—4. Seismic Ground Failure Susceptibility

In summary, geotechnical issues for the H2H projelttinclude characterizing soil
types and subgrade stability for support of thelvesy and structures. The H2H concept
alternatives traverse a variety of landforms; thaee a variety of geotechnical hazards
are anticipated including soft or compressible sallgs, settlement, drainage, shallow
groundwater, frost-susceptible soils, possible pérost, and seismic issues related to
liquefaction, seismically induced compaction, alogphs stability.

3.0 EXISTING DATA SOURCES AND POTENTIAL DATA GAPS

Three types of data are needed for geotechnicajrdas the H2H project progresses.
Data are needed on soil types, groundwater conditiand seismicity.

Soil types are typically described using stand#adsification schemes (such as the
Unified Soil Classification system) based on fieldssifications by experienced
geologists or engineers and calibrated to perimdiex testing of soil samples in a soils
laboratory. The soil types are generally presemtetbscriptions on boring logs with field
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sampling penetration resistance values to charaetezlative density or consistency of
soil units for assigning engineering propertiethmearth materials.

Groundwater data typically consist of water levelsorded on soil boring logs or in
piezometers or environmental monitoring wells. $te-wells and septic systems were
common in Anchorage until Municipal water and sewtdities were universally
available throughout the project area. The U.S.I&po Survey (USGS) and Alaska
Department of Natural Resources (DNR) are sourthsstoric well locations, well logs,
and water level data. The well data from these @gens informative but can be
misleading because static groundwater conditionsimae changed as wells were
abandoned and pumping at numerous small extraptiorns ceased.

The USGS is a readily available and accepted saifrseismicity data for design of the
H2H project. The USGS recently published updatéshse hazard maps based on newly
obtained data (including the effects of the Noven#®®2 Denali Fault Earthquake) and
improved methodology. Similarly, recent studiegafund motions have included site-
specific probabilistic seismic hazard assessmentypteted for the Knik Arm Crossing

on Cook Inlet north of Anchorage.

3.1 Summary of Existing Data Sources

Existing public records will likely provide the mgsertinent and useful information for
evaluating geotechnical conditions along the trartsgion corridor. The primary record
sources will be local and state databases of gewitsad exploration data. These public
records include:

Alaska Department of Transportation and Public les material investigations;

Knik Arm Bridge and Toll Authority project documeanénd research reports;

Municipality of Anchorage geotechnical data reports

U.S. Geological Survey geologic maps and techmegabrts;

U.S. Geological Survey earthquake hazard website;

Alaska Department of Natural Resources water regogcords;

Alaska Department of Environmental Conservatioa sitaracterization reports;

Additional information may also be obtained fronlityt companies, historical societies,
conservation commissions, libraries, and privataeroercial developments bordering the
transportation corridor. The Alaska Department n¥iEonmental Conservation (ADEC)
site characterization reports listed above oftemaia logs or soil descriptions that are
only partially complete from a geotechnical vantagent (i.e. typically lacking tests of
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soil properties or based on non-standard samplietipoals). Field verification and
sampling will be used to supplement the existing.da

3.2 Potential Data Gaps

Available subsurface soils and seismicity datékily adequate for completing the EIS
analysis and preliminary engineering studies. Haxegaps exist in the available
geotechnical data that could be critical including current groundwater levels,
groundwater flow direction, liquefaction potentiahether environmental contamination
is present in previously developed areas, and vengdrmafrost is present in previously
undeveloped areas. Construction or operational tking activities could change
groundwater flow pathways and increase seepageitiekd Extensive dewatering in the
water table aquifer could increase overburden presson deep seated compressible clay
soils, possibly resulting in long term settlemeswgending over large areas. The
uncertainty associated with possible permafrosafoH2H alignment east of Muldoon
Road is also a data gap that should be addressked EIS. Dewatering could also draw
hazardous materials in the groundwater into thgept@rea that might not otherwise
impact the project. Environmental data gaps areesded in a separatazardous
Materials Methodologyeport.

Addressing these data gaps will likely involve lied field studies to monitor
groundwater levels at the locations of the deepetesed roadway sections, evaluating
subsurface conditions including measuring grountgpratures in areas of potential
permatfrost, and possibly limited analytical samgplio confirm the current conditions
portions of alignment near known contaminated sites

4.0 REGULATIONS, GUIDANCE, AND STANDARDS

The following guidance, regulations, and standarifldbe used as applicable:

Alaska Geotechnical Procedures Manual, DOT&PF céffe October 1, 2003
Alaska Field Guide for Soil Classification, DOT&P&fective October 1, 2003

American Association of State Highway and Transggarh Officials design
standards

ASTM International Standard Test Methods
Design Criteria Manual — Chapter 1 Streets, MOA F&/&anuary 2007
Design Criteria Manual — Chapter 2 Drainage, MOA&H\ January 2007

Federal Highway Administration design standards
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Geotechnical Investigation, Reports, and Insped@equirements for Structures in
Hazard Zones 4 and 5, MOA Building Safety, Hand®d@Gt18, February 9, 2006

Revision of Time-Independent Probabilistic Seiddazard Maps in AlaskaDpen
File Report 2007-1043, U.S. Department of the latetJ.S. Geological Survey

5.0 PROPOSED GEOTECHNICAL METHODOLOGY

The geotechnical methodology for the EIS analysts @eliminary engineering studies
on the H2H project should consist of compiling &rig pertinent soil and groundwater
records, reviewing the data to identify data gapss@ering the location and types of
embankments or structures that may be utilizecherH2H alignments, and then
conducting limited field studies to fill data gags appropriate. A flowchart showing the
interaction of these steps is presented in Figufie 5

Figure 5-1. Geotechnical Methodology Flowchart

5.1 Initial Conditions Assessment

The initial conditions assessment would involverahterizing subsurface conditions and
identifying geotechnical hazards from previouslyngaled maps, such as the maps
presented in Section 2.0, and pertinent plannindies. The goal of the initial conditions
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assessment is to develop a screening or reconnae&stevel understanding of the
geotechnical conditions so that various H2H altevea can be routed to avoid
significant geotechnical hazards, if possible, treh rated or prioritized. At this level of
evaluation, the initial alternatives would be cltdesized by interpreting the extent of the
following characteristics related to geotechnicatditions:

Competent subgrade solil requiring little to no sulio support embankments
Subcut up to 5 feet to mitigate soft or compresssibgrades

Subcut greater than 5 feet to mitigate soft or c@sgible soils

Mapping and site history suggest high probabilitpuried debris

Mapping and topography suggest potential risk gpslfailure

Mapping, terrain features, and vegetation suggest probability of wetland

Mapping and topography suggest embankment or steics in 100 year flood
plain

Mapping and topography suggest groundwater levilimvb feet of existing grade
Minor drainage structures (culverts) required
Major drainage structures (bridges) required

Mapping, terrain features, and vegetation sugggst probability of permafrost

Compiling these qualitative characteristics in drirdor each of the initial alternatives
under consideration for the H2H project will prozid means for estimating the relative
impact of site conditions on the complexity andgmtial cost of construction. This
information should be valuable in screening inidliernatives to develop a short list to
be taken through the more detailed analysis obrese alternatives in the next step of
the EIS.

5.2 Preliminary Geotechnical Evaluation

The purpose of this phase of the project is togygbertinent records of subsurface
conditions and compile them into a manageable fosmdhe data can be queried for
particular locations and purposes. Existing DOTé&E MOA boring logs would likely
be the primary records to be recovered for thik. tdsility record drawings for buried
utilities in or crossing the H2H alignments woulel tlecovered and reviewed for profiles
with boring and groundwater information. Local eovimental site characterization
reports would also be researched through ADECddit@nal soils and groundwater
data.
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The soil and groundwater records recovered thralighexercise would be organized for
ease of analysis, reference, and distribution. 8fbeg, a geographical information
system (GIS) database would be developed and thiegrg records would be loaded
into the database, followed by developing reportmgines to generate plan and profile
depictions of the subsurface data.

While the database is being loaded, the geotedhencaneer would coordinate with the
project team regarding possible alignments anct&@tructures being considered for the
initial evaluation of alternatives. The purposdto$ activity is to identify the potential
data needed for geotechnical design of the prajéetnatives. With the data quality
objectives in mind from this analysis, the geotechinengineer would then query the
database to evaluate whether adequate data é&atsneeds would be cataloged by data
type (soil or groundwater), location, and purposeaordinated field studies could be
conducted efficiently. If sufficient data existsdiearacterize the short list of reasonable
alternatives, the EIS can proceed with the exidliaig set. If critical data gaps are
identified, a second round of research and reviewdcbe conducted to target critical
data needs. If further research does not recovyécisut data to adequately characterize
the alternatives, field exploration and/or testivauld be conducted to gather
supplemental data to use in the EIS developmergasfonable alternatives and/or to
define the preferred alternative for the Recor®etision.

An example of this process would be that a buriechs drain pipe requires data on soil
types and relative density or consistency to dategni the utility can be installed by
open trenching and stable bedding could be devdlapmg on-site native soil materials.
If adequate soils data existed such that instathegstorm drain appeared to be relatively
conventional but no pH or resistivity data existe@ddress corrosion analysis, it may be
appropriate to conduct additional field studiesdorrosion potential. Similarly, if

shallow soil borings exist to describe soil corafis to 15 feet below the ground surface
but deep foundations might be needed to suppaehayhstructure, then supplemental
field studies would include deeper borings at tbéation.

5.3 Route-specific Geotechnical Study

As critical data needs are identified under the@deng task, the geotechnical engineer
would develop exploration plans to acquire the edethata and follow up with
conducting the field studies. Primary data gatitgemethods would likely utilize truck or
track-mounted drill rigs equipped with hollow-st@mger and penetration resistance
sampling gear. Split-spoon samplers would typyclaé used to collect soil samples at
2.5-foot or 5-foot intervals to the bottom of tharings. Alternatively, thin-wall tube
samplers (Shelby tubes) could be used to colldatively undisturbed sample of fine-
grained soils. Soil samples would be collectedvisual classification, field screening,
and testing in the soils laboratory. Select somglies could also be submitted to the
environmental laboratory for analytical testing.n@genetrometer could be an
appropriate technique for characterizing predontigdime-grained deposits in lieu of, or
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in addition to, conventional soil borings. Geoplegsisurveys including the use of ground
penetrating radar, magnetometer, electromagnettcsaismic refraction surveys could
also be appropriate to better define conditionsretigere is buried debris or other
unusual subsurface conditions.

Occasionally, it could be appropriate to drill wittud rotary methods if “heaving sand”
or sample disturbance are experienced duringrdyiind penetration resistance values
are critical for evaluating potential liquefactibahavior. Occasionally, it could also be
appropriate to install indexed casing for testihgas wave velocities and/or to install
piezometer or pump test well casing for observiraugdwater levels or testing hydraulic
conductivity. Hydraulic conductivity could be evated in 2- and 4-inch diameter well
casings by “slug” testing and/or conducting pungise

Upon completion of the field and laboratory testitige geotechnical engineer would
conduct engineering analysis to provide geotecheitgineering design guidelines for
H2H alignments under consideration. The analysaddidkely consist of recommended
foundation types for structures with estimatedwadlble bearing capacity and lateral
resistance for shallow foundations and/or axial latetal capacity estimates for deep
foundations. Preliminary analysis would also coesgkttlement behavior, lateral earth
pressures, drainage, slope stability, and liquefagiotential as applicable to the
individual location and structure under consideratiThe results of the geotechnical
engineering analysis would be presented in geoteahengineering reports that
document the preliminary engineering recommendaténd include a site description
and summary of the field and laboratory data. Bperts would be prepared under the
supervision of, and be signed and stamped by,ibetigineer currently registered in the
State of Alaska and experienced in geotechnicaheegng.
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